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Abstract 
This paper investigates the impacts of financial institutions on economic growth based on a panel data for twelve 
Euro countries. Two results are obtained. First, cross-country evidences reveal that life insurance penetration and 
banking development do not have any impact on real outputs. We argue that the findings are strongly influenced 
by multicollinearity among variables of interest. Second, to avoid misguided conclusions and power distortion 
caused by cross-sectional analysis, fixed effect model supports that life insurance and banking activity are 
important predictor of economic development in Euro zone. 
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1. Introduction  
The importance of banking development on economic process has been widely expressed (e.g., 
King and Levine, 1993; Levine and Zervos, 1998; Levine et al., 2000; Aretis et al., 2001; Beck and 
Levine, 2004; Loayza and Ranciere, 2006). Compared with banking sector, life insurance market is a 
late development industry causing the difficulties on assessing the role of insurance in the development 
process (Outreville, 1990). Fortunately, following the explosive growth of insurance industry over the 
past 40 years, life insurance has become an increasingly important part of the financial institution in 
which it provides a range of financial services for consumers and is also a major source of investment 
in the capital market (Beck and Webb, 2003).  
Insurance market plays at least two important functions to stimulate economic growth. First, 
through the mechanism of risk transfer and indemnification, insurance services can yield significant 
influence on economic development (Ward and Zurbruegg, 2000). Second, life insurance products 
encourage long-term saving and the reinvestment of substantial sums in public and private sectors 
projects (Beck and Webb, 2003). In short, insurance market indeed influences economic performance 
though with different channels.   
To our knowledge, there are only a few studies empirically investigated the development of 
insurance market in the process of economic growth. For example, Webb (2000) uses cross-sectional 
data and suggests that insurance and banks may accelerate economic growth. Ward and Zurbruegg 
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(2000) examine dynamic impacts of insurance industry on growth via using time series cointegration 
technique for 9 OECD countries. The findings contend that in some countries, the insurance industry 
granger causes economic growth, and in other countries, the reverse is true. This suggests that the 
causality relationships may well vary across countries. Arena (2008) concludes that life insurance may 
foster economic growth even after the key role of banking is considered.  
This paper provides empirical investigation on examining the influences of financial institutions on 
economic performance based on a panel data set comprised of 12 Euro countries. While relationship 
between financial development and economic growth has been widely analyzed in the empirical 
literature, the research on the issue of life insurance and economic performance, particularly panel 
research, is still in an early stage. Two results are obtained. First, cross-country evidences reveal that 
life insurance penetration and banking development do not have any impact on real outputs. Second, to 
avoid misguided conclusions and power distortion caused by cross-sectional analysis, fixed effect 
model supports that life insurance and banking activity are important predictor of economic 
development in European countries.   
2. Variables, data, and methodology  
2.1. Measures of Development 
We follow Beck and Webb (2003) and utilize life insurance penetration as the measure of life 
insurance consumption. This variable, denoted by LIP, defined as the ratio of life insurance premium 
volume to GDP, which is used to measure insurance activity relative to the size of the economy.  
Following Beck et al. (2000), the primary measure of financial development we adopt is a variable 
named Private Credit, measured by the ratio between value of credits by deposit money banks and 
other financial institutions to GDP. We follow King and Levine (1993) and use financial depth (LLY), 
which equals the ratio of liquid liabilities of the financial intermediary to GDP. It measures the 
magnitude and importance of financial services provided by the banking system and can serve as a 
proxy for financial depth. Unlike private credit, financial depth is an indicator of the size of financial 
systems.  
Finally, we construct an indicator of economic development based on GDP. Since GDP of a country 
is expressed in the currency of that country, we need re-express the GDP in US$ to account for the 
exchange rate effect. This is done by dividing the GDP denominated in non-US$ currencies by the 
corresponding exchange rates. Additionally, to control for the inflationary effect, the GDP is further 
adjusted to be in the quantity of Year 2000. The logarithm of the real GDP, denoted by LRGDP, is our 
indicator of economic development.  
 
2.2. The Data 
The sample period starts from 1980 and ends in 2009. Twelve Euro countries are used in our 
empirical investigation including Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, 
Luxembourg, Netherlands, Portugal, and Spain. Data for financial development and economic growth 
are obtained from the International Financial Statistics (IFS). Data for life insurance premiums are 
obtained from the OECD Insurance Statistical Yearbook.  
3. Empirical results  
3.1. Summary statistics 
Table 1 reports time series mean (Mean) and standard deviation (Stdev) of the variables by country 
over the sample period of 1980 to 2009. Among 12 Euro countries, Luxembourg has the highest mean 
value of life insurance penetration (LIP), whereas Greece has the lowest LIP. This suggests that, 
compared with other EU countries, Luxembourg (Greece) has the most mature (immature) insurance 
market. Besides, the mean value of PRIVATE for Luxembourg and Netherlands are larger than one. 
Those point out that the size of credits offered by deposit money banks and other financial institutions 
are not smaller than the real output. In other words, this may also somewhat verify the crucial role of 
the loan markets controlled by financial intermediations in Euro zone.  
In looking at financial depth (LLY), the results show that Luxembourg has the maximum LLY value, 
while Finland has the minimum LLY value. This contends that the government of Luxembourg adopts 
a more relaxed monetary policy, whereas the policy maker in Finland applies relatively contraction 
monetary policy. Moreover, the results also point out that most Euro countries have implemented a 
tightened monetary policy. This can be seen from the findings that there are only 2 countries, 
Luxembourg and Portugal, in which their mean LLY values are larger than the average of 12 Euro 
countries. 
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Table 1. Descriptive statistics by country 
Sector Life insurance Banking Economic  
Development 
indicator 
Life Insurance 
penetration (LIP) 
Private Credit 
(PRIVATE) 
Financial Depth 
(LLY) 
Real Output 
(LRGDP) 
Countries Mean Stdev Mean Stdev Mean Stdev Mean Stdev 
Austria 0.019 0.006 0.908 0.141 0.851 0.070 12.005 0.204 
Belgium 0.034 0.026 0.565 0.255 0.709 0.244 12.210 0.189 
Finland 0.051 0.017 0.646 0.145 0.512 0.061 11.552 0.225 
France 0.043 0.022 0.847 0.117 0.667 0.049 13.960 0.183 
Germany 0.027 0.004 0.989 0.125 0.784 0.204 14.309 0.180 
Greece 0.007 0.003 0.464 0.200 0.669 0.144 11.647 0.215 
Ireland 0.084 0.061 0.922 0.477 0.659 0.207 11.089 0.497 
Italy 0.020 0.018 0.644 0.183 0.628 0.070 13.783 0.154 
Luxembourg 0.134 0.138 1.188 0.400 3.117 0.658 9.593 0.426 
Netherlands 0.041 0.013 1.258 0.371 0.848 0.227 12.659 0.236 
Portugal 0.019 0.017 0.954 0.405 0.959 0.090 11.445 0.246 
Spain 0.017 0.011 0.940 0.381 0.827 0.247 13.094 0.268 
average 0.042 0.025 0.916 0.283 0.874 0.174 12.334 0.238 
Notes: LIP is the ratio of life insurance premium volume to GDP. PRIVATE is the ratio between value 
of credits by deposit money banks and other financial institutions to GDP. LLY is the ratio of liquid 
liabilities of the financial intermediary to GDP. LRGDP is the logarithm of real GDP. 
 
 
Although both banking and insurance markets are classified as indirect finance of the entire 
financial markets, the indictor that PRIVATE and LLY for banking development have higher mean than 
LIP for life insurance penetration. The scale of banking is almost twenty times larger than the insurance 
sector, indicating that relatively large funds are invested in the banking sector. The volatility of life 
insurance penetration is considerably smaller than the volatility of banking development, indicating 
that the development in the credit market fluctuated more than in the life insurance over the 30 -year 
period. 
Table 2 presents correlations among variables. First, life insurance penetration, financial depth, and 
trade openness are negative correlated with real output at the 10%, 5%, and 1% significant level, 
respectively. With the notable exception, the correlation between private credit and real output is 
insignificant. Second, life insurance penetration is positively correlated with private credit, as well as 
with financial depth. Beck and Webb (2003) mention that well-functional banking systems provided 
with developed insurance markets. Also, financial depth is correlated with government expenditure and 
trade openness respectively. These may somewhat point out multicollinearity between variables of  
  
Table 2. Correlations 
 LRGDP LIP PRIVATE LLY GOV 
LIP -0.632
** 
[0.028] 
    
PRIVATE -0.134 [0.677] 
0.468 
[0.125] 
   
LLY  -0.611
** 
[0.035] 
  0.765*** 
[0.004] 
0.521* 
[0.082] 
  
GOV 0.480 [0.107] 
-0.149 
[0.643] 
0.035 
[0.914] 
-0.388 
[0.213] 
 
TRADE   -0.708
*** 
[0.010] 
  0.859*** 
[0.000] 
0.447 
[0.145] 
  0.780*** 
[0.003] 
-0.124 
[0.702] 
      
Countries 12 12 12 12 12 
Observations 12 12 12 12 12 
Notes: LIP is the ratio of life insurance premium volume to GDP. PRIVATE is the ratio between value 
of credits by deposit money banks and other financial institutions to GDP. LLY is the ratio of liquid 
liabilities of the financial intermediary to GDP. LRGDP is the logarithm of real GDP. TRADE is the 
ratio of exports plus imports to GDP. GOV is the ratio of government consumption to GDP. Numbers in 
brackets are p-values. ‘***’, ‘**’, and ‘*’ indicate significance at the 1%, 5%, and 10% levels, 
respectively. 
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interest. Hence, because of the significant correlations between many of the possible determinants of 
economic development, the VIF (Variance inflation factors) test results need to be provided in the 
further cross-sectional analysis. 
 
3.2. Cross-sectional determinants of real output 
Table 3 conducts multivariate cross sectional regression analysis to access whether insurance and/ 
or banking development predict real output after controlling for other potential effects. As mentioned 
previously, VIF test results are introduced to verify the possibility of multicollinearity. The results 
reveal that life insurance penetration and banking development do not have any impact on real outputs 
due to insignificant statistics, seems suggesting that indirect finance is not correlated with economic 
development. Utilizing cross sectional analysis over 55 countries, Webb (2000) contends that banking 
and insurance penetration may jointly enhance economic growth, which is in contrast to our findings. 
We argue that the findings presented here are strongly influenced by multicollinearity in which 
some of the VIF test results are larger than 10. Meanwhile, inadequately samples suggested by Beck 
and Levine (2004) and Christopoulosa and Tsionas (2004) might be another reason since the 
investigation of Table 3 contains only 12 observations. Therefore, alternative approach that resolves 
statistical weaknesses and combines both cross-country and time-series information in the data is 
needed. 
 
3.3. Panel Analysis  
To avoid misguided conclusions and power distortion caused by small samples, this paper 
constructs a panel of 12 countries with data averaged over five-year intervals from 1980 to 2009 (e.g., 
Beck and Webb, 2003; and Arena, 2008). Beck and Levine (2004) mention that data formulated in this 
way can abstract from business cycle relationships. We therefore utilize a fixed effect model to control 
for country specific effects and mitigate the possibility of omitted variable problem. 
As can be shown in Table 4, with or without control variables, economic development can be 
explained by life insurance penetration. The coefficient of LIP in each model is between 1.318 and 
5.562 and statistically significant at 1% level, suggesting that an increasing of life insurance 
penetration by 1% will promote real GDP growth by around 1.318% to 5.562%. The finding of a 
positive association between life insurance activity and real output is consistent with that of Beck and 
Webb (2003) and Arena (2008). 
  
Table 3. Cross sectional analysis 
Equation (1) VIF (2) VIF 
Intercept   9.387*** 
(6.472) N/A 
  9.320*** 
(6.230) N/A 
LIP -3.399 
(-0.213) 21.293  
-3.588 
(-0.218) 58.886 
Financial development     
PRIVATE 1.089 
(0.790) 3.612    
LLY   0.430 (0.875) 27.043 
Control variables     
GOV  0.185** 
(2.120) 2.364  
0.225* 
(1.909) 4.635 
TRADE  -0.017* 
(-1.788) 12.540  
 -0.018** 
(-2.052) 23.077 
Adj-R2 0.519  0.495  
F-statistic 3.962**  3.699**  
No. of countries 12  12  
No. of observations 12  12  
Notes: LIP is the ratio of life insurance premium volume to GDP. PRIVATE is the ratio between value 
of credits by deposit money banks and other financial institutions to GDP. LLY is the ratio of liquid 
liabilities of the financial intermediary to GDP. LRGDP is the logarithm of real GDP. TRADE is the 
ratio of exports plus imports to GDP. GOV is the ratio of government consumption to GDP. VIF test is 
used to check multicollinearity. Numbers in parentheses are t-statistics. ‘***’, ‘**’, and ‘*’ indicate 
significance at the 1%, 5%, and 10% levels, respectively. All reported t-statistics are corrected for 
heteroskedasticity using the White (1980) algorithm. 
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Table 4. Fixed effect panel analysis 
Equation (1) (2) (3) (4) 
LIP   5.562*** 
(6.857) 
 1.318* 
(1.673) 
 1.238** 
(2.092) 
  5.146*** 
(5.897) 
Financial development     
PRIVATE     0.463
*** 
(14.328)  
LLY      0.261
*** 
(6.041) 
Control variables     
GOV    0.055
*** 
(7.745) 
-0.008 
(-1.074) 
  0.030*** 
(4.888) 
TRADE    0.012
*** 
(10.872) 
  0.007*** 
(7.095) 
  0.010*** 
(11.700) 
Adj-R2 0.983 0.988 0.991 0.994 
Fix-effect significant? YES YES YES YES 
F-statistic 349.620*** 413.614*** 514.501*** 778.193*** 
No. of countries 12 12 12 11 
No. of observations 72 72 72 66 
Excluded countries None None None LUX 
Notes: LIP is the ratio of life insurance premium volume to GDP. PRIVATE is the ratio between value 
of credits by deposit money banks and other financial institutions to GDP. LLY is the ratio of liquid 
liabilities of the financial intermediary to GDP. LRGDP is the logarithm of real GDP. TRADE is the 
ratio of exports plus imports to GDP. GOV is the ratio of government consumption to GDP. Numbers in 
parentheses are t-statistics. ‘***’, ‘**’, and ‘*’ indicate significance at the 1%, 5%, and 10% levels, 
respectively. All reported t-statistics are corrected for heteroskedasticity using the White (1980) 
algorithm. 
 
 
The results also show positive and significant relationship between economic development and two 
different proxies for financial development respectively. The coefficient of PRIVATE on real output is 
0.463%, indicating that a 10% increase in private credit increases real output growth by 4.63%. The 
influence of financial depth on real output is similar to private credit in which the multiplier of LLY is 
0.261%. Though with different methodologies and data formulation, past existing literature seems 
heavily weighted in favor of a positive effect of financial development and economic development (e.g., 
King and Levine, 1993; Levine and Zervos, 1998; Aretis et al., 2001; Beck and Levine, 2004; Wu et al., 
2010). The result presented here is not an exception and is in line with Beck and Levine (2004). Taken 
as a whole, the evidences support that both life insurance and banking activity are important predictor 
of economic development in Euro zone. 
4. Conclusion 
This paper examines the impacts of financial institutions on economic growth based on a panel data 
for twelve Euro countries over the period of 1980 to 2009. Two results are obtained. First, cross-country 
evidences reveal that life insurance penetration and banking development do not have any impact on 
real outputs. We argue that the findings are strongly influenced by multicollinearity among variables of 
interest. Second, to avoid misguided conclusions and power distortion caused by cross-sectional 
analysis, fixed effect model supports that life insurance and banking activity are important predictor of 
economic development in Euro zone. 
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